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PREFACE    TO     FIRST     EDITION. 

The  subject  of  the  Standardisation  of  Locomotives  was  first  raised 
at  a  meeting  of  the  Main  Committee  on  January  14th,  1902,  when 
Sir  John  Wolfe  Barry  recorded  interviews  he  had  had  with  Lord 
George  Hamilton  and  other  officials  of  the  India  Office  with  regard 
to  this  subject,  and  it  was  agreed  that  evidence  should  be  collected. 
On  March  4th,  1902,  the  Main  Committee  sat  to  hear  evidence  on 
the  subject,  and  this  being  in  favour  of  proceeding,  a  Sectional 
Committee  on  Locomotives  was  formed  under  the  Chairmanship  of 
Sir  Douglas  Fox. 

The  Sectional  Committee  on  Locomotives  held  their  first 
meeting  on  May  30th,  1902,  when  the  following  Sub-Committees 
were  formed  : — 

Name.  Chairinan. 

Locomotive  Steel  Plates  .  Mr.  W.  Lorimer. 
Tyres,  Axles,  and  Springs  .  Mr.  W.  Loriimer. 
Copper  and  its  Alloys  .     Mr.  W.  De.\n. 

(Succeeded  by  Mr.  J.  F.  McIntosh.) 

A  number  of  meetings  of  the  Sub-Committees  have  been  held, 
and  the  Report  in  its  present  form  was  adopted  by  the  Sectional 
Committee  on  Locomotives  at  their  meeting  held  on  March  23rd, 
1906. 

The  Sectional  Committee  on  Locomotives  desire  to  place  on 
record  their  appreciation  of  the  services  rendered  by  the  Association 
of  Railway  Locomotive  Engineers  through  their  representatives  on 
the  Committee. 

In  many  instances,  somewhat  divergent  opinions  have  had  to  be 
reconciled,  and  this  has  only  been  rendered  po.s.sibie  by  accepting 
the  view  that  the  Standard  Specifications  will  be  considered  from 
time  to  time  as  occasion  requires,  and  the  Sectional  Committee  are 
desirous  of  making  this  point  clear  when  submitting  their  Report. 

To  meet  the  various  needs  of  the  Home,  Indian,  and  Colonial 
requirements,  the  Committee  have  in  many  cases  included  similar 
Specifications— one  with,  and  the  other  without,  a  Chemical  Analysis 
— in  order  that  those  who  do  not  desire  lo  specify  a  Chemical 
Analysis  can  still  use  a  Standard  Specification. 


No.  24—1911.     (Part  II.). 


(    8   ) 

The  Sectional  Committee  on  Railway  Rolling  Stock  Under- 
frames,  under  the  same  Chairman,  was  appointed  by  the  Main 
Committee  at  their  meeting  on  July  i6th,  1901.  Having,  in 
conjunction  with  the  Sectional  Committee  on  Sections  used  in  Ship- 
building and  that  on  Bridges  and  General  Building  Construction, 
completed  the  drawing  up  of  a  list  of  Standard  Sections,  the 
preparation  of  a  Standard  Specification  was  proceeded  with.  For 
convenience  of  publishing,  this  Specification  is  included  in  the 
present  volume,  and  constitutes  Specification  No.  17.* 

The  Specifications  were  considered  by  the  Sectional  Committee 
on  Underframes  at  a  meeting  held  in  conjunction  with  the  Sectional 
Committee  on  Locomotives  on  March  23rd,  1906,  and  finally 
adopted  by  the  Sectional  Committee  on  Locomotives  at  their 
meeting  held  on  July  12th,  1906. 

The  Reports  of  the  two  Sectional  Committees,  which  are  con- 
tained in  the  present  volume,  were  approved  by  the  Main  Committee 
at  the  meeting  held  on  July  26th,  1906, 

DOUGLAS   FOX, 

Chairman  of  the  Sectional  Committees  on  Locomotives 
and  Railway  Rolling  Stock  Underframes. 


PREFACE     TO     SECOND     EDITION. 

Since  the  issue  of  the  first  revision  in  June,  1907,  the  Committees 
on  Locomotives  and  Railway  Rolling  Stock  Underframes  have  from 
time  to  time  had  brought  before  them  points  which  have  arisen  in 
connection  with  the  use  of  the  Standard  Specifications,  and  the 
present  issue  of  Report  No.  24  embodies  the  Committee's  decisions 
in  regard  to  these.  Some  of  the  more  important  modifications  to  the 
Specifications  are  as  follows  : — 

1.  The  prohibition  of  a  re-test  in  the  case  of  failure  under  the 

falling  weight  test  for  Axles. 

2.  The  option  of  a  bend  test  in  the  Specification  for  Carriage 

and  Wagon  Axles  (without  Analysis)  if  there  is  any  question 
in  the  mind  of  the  Engineer  as  to  the  Axle  having 
satisfactorily  passed  the  falling  weight  test. 

3.  The   deletion    of    the   Specification    (without    analysis)    for 

Locomotive  Tyres. 

4.  The  deletion  of  Class  B  tyres  (42-48  tons  per  square  inch) 

from  the  Specification  (with  Analysis)  for  Locomotive 
Tyres. 


Now  published  in  Part  VI.  of  Report  No.  24 — 191 1. 
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5.  The  addition  of  Class  C  tyres  (50-55  tons  per  square  inch) 

to  the  Specification  (without  Analysis)  for  Carriage  and 
Wagon  Tyres.  ,^ 

6.  The  deletion  of  Class  A  tyres  (35-40  tons  per  square  inch) 

from  the  Specification  (without  Analysis)  for  Carriage  and 
Wagon  Tyres. 

7.  The  insertion  in  the  Tyre  Specifications  of  a  formula  for  the 

deflection  under  the  falling  weight  test  based  upon  the 
thickness  and  internal  diameter  of  the  tyre  in  place  of  that 
previously  employed  which  was  based  upon  the  internal 
diameter  only. 

8.  The  division  of  the  Specifications  for  Laminated  Springs  and 

Spring  Steel  into  separate  Specifications,  dealing  respec- 
tively with  Spring  Steel  and  with  the  finished  Springs. 

With  a  view  of  restricting  the  tensile  stress  on  the 
plates  of  the  finished  Spring  under  the  scragging  test  to  a 
figure  somewhat  below  70  tons  per  square  inch,  a  definite 
deflection,  depending  upon  the  length  of  the  top  plate  of 
the  Spring  and  thickness  of  the  thickest  plate,  is  now 
specified,  and  a  table  of  the  required  deflections  is  inserted 
in  the  Specification. 

9.  The  addition  of  a  further  class  of  Forgings  (Class  E)  to  the 

Forging  Specification. 

10.  The   reduction    of  the   tensile    strength   of  Rivet    Bars   to 
24-28  tons  per  square  inch. 

The  Committee  have  had  representations  made  to  them  with 
regard  to  the  use  of  the  term  "  Elastic  Limit "  in  the  Axle  and 
Forging  Specifications,  and  this  term  has  now  been  altered  to  "  Yie/d 
Point,"  a  definition  of  this  latter  term  being  added  as  a  note  to 
the  Specifications  in  which  this  term  is  employed. 

The  Committee  recommend  that  in  specifying  materials  to  any 
of  the  Specifications  contained  in  this  Report,  both  the  Specification 
number  and  the  number  of  the  Report  be  quoted,  in  order  to  obviate 
confusion  with  other  Reports  of  the  Committee. 

The  Report  in  its  present  form  was  approved  by  the  Sectional 
Conmiittees  concerned  in  October,  191 1,  and  by  the  Main 
Committee  on  December  6th,  191 1. 

DOUGLAS  FOX, 

Chairman  of  the  Sectional  Co/nmittces  on  LoconiotiTes 
and  Railway   Rolling  Stoik  Uitderfraviei. 
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Note. — TAe  Association  Jesites  to  call  attention  to  the  fad  that  this  Speiifica" 
Hon  is  intended  to  include  the  technical  provisions  necessary  for  the  supply  of  the 
material  herein  referred  to,  but  does  notpnrfort  to  include  all  the  necessary  provisions 
of  a  Contract. 
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(REVISED  DECEMBER.  1911.) 
Quality  of  Material. 

1.  The  Tyres  shall  be  manufactured  from  the  highest  quality 
of  Steel  made  from  the  best  selected  material  by  the  Acid  Open 
Hearth  process,  and  must  not  show  on  analysis  more  than  o'035  per 
cent,  of  Sulphur  or  of  Phosphorus.  15 

The  Manufacturer  shall  supply  an  analysis  when  required  to 
do  so. 

Freedom  from  Defects. 

2.  The  Tyres  must  he  free  from  defects  of  any  kind  and 
accurately  finished  to  the  prescribed  dimensions.  20 

Branding. 

3.  The  Tyres  shall  be  distinctly  stamped  when  hot  with  such 
brands  as  the  Engineer  (or  the  Purchaser)  may  require,  and  in 
such  a  manner  that  these  marks  shall  be  legible  when  the  Tyres  are 
worn  out.  25 

Mechanical  Tests. 

4.  E.Mra  Tyres  for  testing  in  the  manner  described  in  Clauses 
5,  6,  or  7  shall  be  provided  by  the  .Manufacturer,  at  his  own  expense, 
at  the  rate  of  two  per  cent,  of  the  Tyres  ordered  under  the  contract, 

or  in  such  extra  number  as  will  allow  of  one  Tyre  being  selected  from  30 
each  cast,  and  the  representative  of  the  luigineer  (or  of  the  Pur- 
chaser) shall  select  and  test  such  of  the  Tyres  as  he  may  think  proper 
to  the  extent  of  such  percentage  or  extra  number.  Tlie  Tyres  tested 
by  deflection  shall  be  handed  over  to  the  Engineer  (or  lo  the  Pur- 
chaser) free  of  charge  if  required,  and  shall  be  held  to  represent  llic  ^^ 
average  rjuality  of  the  lot  from  which  they  were  selected.  After 
selection  of  Tyres  for  testing  each  test  Tyre  must  comply  wilii  the 
following  tests,  without  further  re-heating  or  any  other  manipulation 
whatever  either  of  tiie  Tyres  selected  for  testing  or  of  any  portion 
cut  therefrom  to  furnish  the  test  pieces. 
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Falling  Weight  Test. 

5.  The  Tyre  shall  be  placed  in  a  running  position  with  the 
tread  resting  on  a  block  of  metal  of  not  less  than  5  tons  weight 
supported  on  a  rigid  concrete  or  other  solid  foundation,  and  must 
withstand,  without  fracture,  blows  from  a  falling  weight  of  2,240  lbs. 
The  weight  shall  be  allowed  to  fall  freely  on  to  the  tread  from  heights 
of  10  feet,  15  feet,  20  feet,  and  upwards,  until  the  deflection  of  the 
Tyre  corresponds  to  that  given  by  the  following  formula,  in  which  d 
is  the  internal  diameter  of  the  Tyre,  as  rolled,  in  inches,  and  t  is  the 
thickness  of  the  centre  of  the  tread,  as  rolled,  in  inches  : — 


10 


Class  C. 

Tensile   Breaking    Strength 

50  to  55  tons 

per    square    inch. 

Class    D. 

Tensile   Breaking    Strength 

56  to  62  tons 

per  square  inch. 

d2 

50  t2 

d2 
55  t2 

15 


In  any  case  where  the  required  deflection  has  been  very  nearly 
reached,  the  height  of  the  final  blow  may  be  reduced  at  the  discretion 
of  the  representative  of  the  Engineer  (or  of  the  Purchaser). 


Tensile    Test. 


6,  A  Standard  Test  Piece,  C  {see  Appendix,  page  23),  machined 
cold  from  each  Tyre  tested  as  above,  and  taken  from  the  position 
shown  in  the  sketch,  must  show  the  tensile  breaking  strength  and 
minimum  elongation  given  in  the  Table,  the  intermediate  elongations 
being  in  proportion. 


20 


25 


Ir 


Class. 

Tensile  Breaking  Strength 
in  tons  per  square  inch. 

Minimum 
Elongation 
per  cent. 

c 

50               with 
to 
55             with 

13 
11 

D 

56             with 

to 

62              with 

10 
8 

30 
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Drop    Test. 

7.  When  so  specified  in  tine  enquiry,  each  Tyre  shall  be 
allowed  to  drop  freely  in  a  running  position,  from  the  height  speci- 
fied below,  upon  a  rail  fastened  to  an  iron  block  of  not  less  than 
2  tons  in  weight.  Each  Tyre  shall  then  be  turned  round  through 
an  angle  of  90  degrees,  and  dropped  a  second  time. 


Internal  Diameter 
of  Tyre. 

Up  to 

3K  ft. 

Over 

sMft. 

and  up  to 

4V2  ft. 

Over 

4J2   ft. 

and  up  to 

S!<  ft. 

Over 

SV2  ft. 

and  up  to 

6^  ft. 

Over 

6\4  ft. 

Height  of  Fall     ... 

5  ft. 

4  ft. 

3  ft.  6  in. 

3  ft. 

2  ft.  6  in. 

10 


Additional    Tests    before    Rejection. 

8.  In  the  event  of  the  Tyre  selected  for  testing  not  satisfying 
the   requirements   of  Clauses  5,  6,  or  7,  the  representative  of  the 
Engineer   (or  of  the   Purchaser)  shall,    as   specified   below,    make    15 
further   tests,   at   the  expense  of  the   Manufacturer,   before  finally 
refusing  or  accepting  the  Tyres  represented. 

(a)  Should  the  Tyre  fail  in  the  falling  weight  test,  two  more 
Tyres  shall  be  taken  from  the  same  cast  for  testing,  and  the 
Tyres  will  be  considered  to  have  passed  the  test  if  these  two    20 
Tyres  fulfil  the  conditions  of  the  falling  weight  and  tensile  tests. 

(d)  Should  the  Tyre  fail  in  the  tensile  test,  and  the  frac- 
tured test  piece  indicate  that  the  result  does  not  fairly  represent 
the  bulk  of  the  Tyres,  two  more  tensile  test  pieces  shall  be  taken 
from  the  same  Tyre  for  repeating  the  test.     The  Tyres  will  be    25 
accepted  if  the  results  of  the  repeat  tests  are  satisfactory. 

Inspection. 

9.  The  representative  of  the  Engineer  (or  of  the  Purchaser) 
shall  have  free  access  to  the  works  of  the  Manufacturer  at  all  reason- 
able times  ;  he  shall  be  at  liberty  to  inspect  the  manufacture  at  any    30 
stage,  and  to  reject  any  material  that  does  not  conform  to  the  terms 

of  this  Specification. 

Testing    Facilities. 

10.  The  Manufacturer  shall  supply  the  material  re(juired  for 
testing  free  of  charge  and  shall,  at  his  own  cost,  furnish  and  prepare  35 
the  necessary  lest  pieces,  and  supply  labour  and  appliances  for  such 
testing  as  may  be  carried  out  on  his  premises  in  accordance  with 
this  Specification.  Failing  facilities  at  his  own  works  for  making  the 
prescribed  tests,  the  Manufacturer  shall  bear  the  cost  of  carrying  out 
the  tests  elsewhere.  40 
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Note.  —  The  Assoiid/ion  desires  to  call  attoilion  to  the  fact  that  this  Specification 
is  intended  to  include  the  technical  provisions  necessary  for  the  supply  of  the  material 
herein  referred  to,  but  does  not  purport  to  include  all  the  necessary  provisions  of  a 
Contract. 

BRITISH  5 

STANDARD  SPECIFICATION 
FOR 

CARRIAGE   AND   WAGON   TYRES. 

(WITH   ANALYSIS). 

(revised,   DECEMBER.  1911.)  10 


Quality  of  Matepial. 

1.  The  Tyres  shall  be  manufactured  from  the  highest  quality 
of  Steel  made  from  the  best  selected  material  by  the  Acid  Open 
Hearth  process,  and  must  not  show  on  analysis  more  than  0-035  P^^ 
cent,  of  Sulphur  or  of  Phosphorus.  15 

The  Manufacturer  shall  supply  an  analysis  when  required 
to  do  so. 

^  Freedom  from  Defects. 

2.  The  Tyres  must  be  free  from  defects  of  any  kind  and 
accurately  finished  to  the  prescribed  dimensions.  20 

Branding. 

3.  The  Tyres  shall  be  distinctly  stamped  when  hot  with  such 
brands  as  the  Engineer  (or  the  Purchaser)  may  require,  and  in  such 
a  manner  that  these  marks  shall  be  legible  when  the  Tyres  are 
worn  out.  25 

Mechanical  Tests. 

5.     Extra  Tyres  for  testing  in  the  manner  described  in  Clauses  5, 
6,  or  7  shall  be  provided  by  the  Manufacturer,  at  his  own  expense,  at  the 
rate  of  2  per  cent,  of  the  Tyres  ordered  under  the  contract,  or  in  such 
extra  number  as  will  allow  of  one  Tyre  being  selected  from  each  cast     30 
of  50,  or  two  Tyres  when  a  cast  consists  of  more  than  55,  and  the 
representative  of  the  Engineer  (or  of  the  Purchaser)  shall  select  and 
test  such  of  the  Tyres  as  he  may  think  proper  to  the  extent  of  such 
percentage  or  extra  number.      The  Tyres  tested  by  deflection  shall 
be  handed  over  to  the  Engineer  (or  to  the  Purchaser)  free  of  charge     35 
if  required,  and  shall  be  held  to   represent  the  average  quality  of 
the  lot  from  which  they  were  selected.  ®  After  selection  of  Tyres 
for  testing,  each  test  Tyre  must  comply  with  the  following  tests, 
without  further  re-heating  or  any  other  manipulation  whatever,  either 
of  the  Tyre  selected  foi   testing  or  of  any  portion  cut  therefrom  to     40 
furnish  the  test  pieces 


(     15     ) 
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Falling  Weight  Test. 

5.  The  Tyre  shall  be  placed  in  a  running  position,  with 
ihe  I  read  resting  on  a  block  of  metal  of  not  less  than  5  tons 
weight  supported  on  a  rigid  concrete  or  other  solid  foundation, 
and  must  withstand,  without  fracture,  blows  from  a  falling  weight 
of  2,240  lbs.  The  weight  shall  be  allowed  to  fall  freely  on  to  the 
tread  from  heights  of  10  feet,  15  feet,  20  feet,  and  upwards,  until 
the  deflection  of  the  Tyre  corresponds  to  that  given  by  the  following 
formula,  in  which  d  is  the  internal  diameter  of  the  Tyre,  as  rolled, 
in  inches,  and  t  is  the  thickness  at  the  centre  of  the  tread,  as  rolled, 
in  inches  : — 


Class  B. 

Tensile  Breaking 
Strength  42  to  43 
tons  per  square  incli. 

Class  C. 

Tensile  Breaking 
Strength  SO  to  55 
tons  per  square  inch. 

Class  D. 

Tensile  Breaking 
Strength  56  to  62 
tons  per  square  inch. 

d2 
45  t2 

d2 
50t2 

d2 
55  t2 

In  any  case  where  the  required  deflection  has  been  very  nearly 
reached,  the  height  of  the  final  blow  may  be  reduced  at  the  discretion 
of  the  representative  of  the  Engineer  (or  of  the  Purchaser). 

Tensile  Test. 

6.  A  Standard  Test  Piece  C  (i-^6^  Appendix,  })age  23),  machined 
cold  from  each  Tyie  tested  as  above,  and  taken  from  the  position 
shown  in  the  sketch,  must  show  the  tensile  breaking  strength  and 
minimum  elongation  given  in  the  Table,  the  intermediate  elongations 
being  in  proportion. 


■^' 


Class. 

Tensile  Breaking  Strength  in 
tons  per  square  inch. 

Minimum 
Elongation 
per  cent. 

B 

42                with 

to 

48                with 

18 
15 

C 

50               with 

to 

55                with 

13 
11 

D 

56               witli 

to 

62               with 

10 
8 

10 


15 


20 


25 


30 


35 
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Drop  Test. 


7.  When  so  specified  in  the  enquiry,  each  Tyre  shall  be 
allowed  to  drop  freely  in  a  running  position,  from  the  height  specified 
below,  upon  a  rail  fastened  to  an  iron  block  of  not  less  than  2  tons 
in  weight.  Each  Tyre  shall  then  be  turned  round  through  an  angle 
of  90  degrees,  and  dropped  a  second  time. 


Internal  Diameter 
of  Tyre. 

Up  to  z%  ft. 

Over  z%  ft. 

Height  of  fall 

5  ft. 

4  ft. 

Additional  Tests  before  Rejection. 


8.     In  the  event  of  the  Tyre  selected  for  testing  not  satisfying     10 
the  requirements  of  Clauses   5,  6,  or  7,  the  representative  of  the 
Engineer   (or   of  the  Purchaser)    shall,  as    specified    below,   make 
further  tests,  at  the  expense   of  the    Manufacturer,   before    finally 
refusing  or  accepting  the  Tyres  represented. 


{a)  Should  the  Tyre  fail  in  the  falling  weight  test,  two  more 
Tyres  shall  be  taken  from  the  same  cast  for  testing,  and  the 
Tyres  will  be  considered  to  have  passed  the  test  if  these  two 
Tyres  fulfil  the  conditions  of  the  falling  weight  and  tensile  tests. 

{b)  Should  the  tyre  fail  in  the  tensile  test,  and  the  fractured 
test  piece  indicate  that  the  result  does  not  fairly  represent  the 
bulk  of  the  Tyres,  two  more  tensile  test  pieces  shall  be  taken 
from  the  same  Tyre  for  repeating  the  test.  The  Tyres  will  be 
accepted  if  the  results  of  the  repeat  tests  are  satisfactory. 


15 


20 


Inspection. 

9.  The  representative  of  the  Engineer  (or  of  the  Purchaser)     25 
shall  have  free  access  to  the  works  of  the  Manufacturer  at  all  reason- 
able times ;  he  shall  be  at  liberty  to  inspect  the  manufacture  at  any 
stage,  and  to  reject  any  material  that  does  not  conform  to  the  terms 

of  this  Specification. 

Testing  Facilities.  30 

10.  The  Manufacturer  shall  supply  the  material  required  for 
testing  free  of  charge  and  shall,  at  his  own  cost,  furnish  and  prepare 
the  necessary  test  pieces,  and  supply  labour  and  appliances  for  such 
testing  as  may  be  carried  out  on  his  premises  in  accordance  with  this 
Specification.  Failing  facilities  at  his  own  w^orks  for  making  the  pre-  35 
scribed  tests,  the  Manufacturer  shall  bear  the  cost  of  carrying  out  the 
tests  elsewhere. 


Reference  to  be  quoted. 
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Note. —  The  Association  desires  to  call  attention  to  the  fact  that  this  Specifica- 
tion is  intended  to  include  the  technical  provisions  necessary  for  the  supply  of  the 
material  herein  referred  to,  but  does  not  purport  to  include  all  the  necessary 
provisions  of  a  Contract. 

BRITISH  5 

STANDARD    SPECIFICATION 

FOR 

CARRIAGE    AND    WAGON    TYRES. 

(WITHOUT    ANALYSIS.) 

(REVISED    DECEMBER,    1911.)  10 


Quality  of  Material. 

1.  The  Tyres  shall  be  manufactured  from  Steel  made  from 
selected  material  by  the  Acid  Open  Hearth  or  Acid  Bessemer 
process. 

Freedom  from  Defects.  15 

2.  The  Tyres  must  be  free  from  defects  of  any  kind  and 
accurately  finished  to  the  prescribed  dimensions. 

Branding. 

3.  The  Tyres  shall  be  distinctly  stamped  when  hot  with  such 
brands  as  the  Engineer  (or  the  Purchaser)  may  require,  and  in  such     20 
a  manner  that  these  marks  shall  be  legible  when  the  Tyres  are  worn 
out. 

Mechanical  Tests. 

4.  Extra  Tyres  for  testing  in  the  manner  described  in  Clauses 

5  and  6  shall  be  provided  by  the  Manufacturer,  at  his  own  expense,     25 
at  the  rate  of  two  per  cent,  of  the  Tyres  ordered  under  the  contract, 
or  in  such  extra  number  as  will  allow  of  one  Tyre  being  selected 
from  each  cast  of  50,  or  two  Tyres  when  a  cast  consists  of  more 
than  55,  and  the  representative  of  the  Engineer  (or  of  the  Purchaser) 
shall  select  and  test  such  of  the  Tyres  as   he   may   think  proper  to    30 
the  extent  of  such  percentage  or  extra  number.     The  Tyres  tested 
by   deflection    shall    be  handed   over   to   the   Engineer  (or   to   the 
Purchaser)  free  of  charge  if  required,  and  shall  be  held  to  represent 
the  average  quality  of  the  lot  from  which  they  were  selected.     After 
selection  of  Tyres  for  testing,  each  test  Tyre  must  comply  with  the     35 
following  tests  without  further  re-heating  or  any  other  manipulation 
wliatever,  either  of  the  Tyre  selected  for  testing  or  of  any  portion 
cut  therefrcm  to  furnish  the  test  pieces. 
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Falling  IVeight  Test. 

5.  The  Tyre  shall  be  placed  in  a  running  position,  with  the 
tread  resting  on  a  block  of  metal  of  not  less  than  5  tons  weight 
supported  on  a  rigid  concrete  or  other  solid  foundation,  and  must 
withstand,  without  fracture,  blows  from  a  falling  weight  of  2,240  lbs. 
The  weight  shall  be  allowed  to  fall  freely  on  to  the  tread  from 
heights  of  10  feet,  15  feet,  20  feet,  and  upwards,  until  the  deflection 
of  the  Tyre  corresponds  to  that  given  by  the  following  formula  in 
which  d  is  the  internal  diameter  of  the  Tyre,  as  rolled,  in  inches, 
and  t  is  the  thickness  at  the  centre  of  the  tread,  as  rolled,  in 
inches  : — 


10 


Class  B.                                                Class  C. 

Tensile  Breaking  Strength               Tensile  Breaking-  Strength 
42  to  43  tons                   1                    SO  to  55  tons 
per  square  inch.                                  per  square  inch. 

d2 
4S  t2 

d2 

50  t2 

15 


In  any  case  where  the  required  deflection  has  been  very  nearly 
reached,    the     height    of    the    final    blow    may    be    reduced     at 
the    discretion   of  the   representative   of  the  Engineer  (or  of  the     20 
Purchaser). 


Tensile    Test. 


6.  A  Standard  Test  Piece  C  {see  Appendix,  page  23),  machined 
cold  from  each  Tyre  tested  as  above,  and  taken  from  the  position 
shown  in  the  sketch,  must  show  the  tensile  breaking  strength  and 
minimum  elongation  given  in  the  Table,  the  intermediate  elongations 
being  in  proportion. 


25 


Class.          Tensile  Breaking  Strength 
in  tons  per  square  inch. 

Minimum 

Elongation 

per  cent. 

42             N\  itli 
B       1                           to 

48             with 

18 
15 

1 

50             witli 
C                                to 

55              with 

13 

11 

30 
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Additional    Tests    before    Rejection. 

7.  In  the  event  of  the  Tyre  selected  for  testing  not  satisfying 
the    requirements   of   Clauses    5    or    6,    the    representative   of   the 
Engineer   (or  of  the    Purchaser)  shall,   as    specified    below,    make 
further  tests,    at   the   expense   of  the    Manufacturer    before    finally      5 
refusing  or  accepting  the  Tyres  represented. 

(a)  Should  the  Tyre  fail  in  the  falling  weight  test,  two  more 
Tyres  shall  be  taken  from  the  same  cast  for  testing,  and  the 
Tyres  will  be  considered  to  have  passed  the  test  if  these  two 
Tyres  fulfil  the  conditions  of  the  falling  weight  :ipd  tensile  tests,     ^q 

{/')  Should  the  Tyro  fail  in  the  tensile  test,  and  the  frac- 
tured test  piece  indicate  that  the  result  does  not  fairly  represent 
the  bulk  of  the  Tyres,  two  more  tensile  test  pieces  shall  be  taken 
from  the  same  Tyre  for  repeating  the  test.  The  Tyres  will  be 
accepted  if  the  results  of  the  repeat  tests  are  .satisfactory.  -.g 

Inspection. 

8.  The  representative  of  the  lilngineer  (or  of  the  Purchaser) 
.shall  have  free  access  to  the  works  of  the  Manufacturer  at  all  reason- 
able times  ;  he  shall  be  at  liberty  to  inspect  the  manufacture  at  any 
stage,  and  to  reject  any  material  that  does  not  conform  to  the  terms 
of  this  Specification. 

Testing    Facilities. 

9.  Thu  ^^lanufacturer  shall  supply  the  material  required  for 
testing  free  of  charge  and  shall,  at  his  own  cost,  furnish  and  prepare 
the  necessary  test  pieces,  and  supply  labour  and  appliances  for  such  25 
testing  as  may  be  carried  out  on  his  premises  in  accordance  with 
this  Specification.  l'"ailing  facilities  at  his  own  works  for  making  the 
prescribed  tests,  the  Manufacturer  shall  bear  the  cost  of  carrying  out 
the  tests  elsewhere. 


20 
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Conversion  Table. 

Tons. 

Pounds. 

Tons. 

Pounds. 

17 

38,080 

44 

98,560 

18 

40,320 

45 

100,800 

19 

42,560 

46 

103,040 

20 

44,800 

47 

105,280 

21 

47,040 

48 

107,520 

22 

49,280 

49 

109,760 

23 

51,520 

50 

112,000 

24 

53,760 

51 

114,240 

25 

56,000 

52 

116,480 

26 

58,240 

53 

118,720 

27 

60,480 

54 

120,960 

28 

62,720 

55 

123,200 

29 

64,960 

56 

125,440 

30 

67,200 

57 

127,680 

31 

69,440 

58 

129,920 

32 

71,680 

59 

132,160 

33 

73,920 

60 

134,400 

34 

76,160" 

61 

136,640 

35 

78,400 

62 

138,880 

36 

80,640 

63 

141,120 

37 

82,880 

64 

143,360 

38 

85,120 

65 

145,600 

39 

87.360 

66 

147,840 

40 

89,600 

67 

150,080 

41 

91,840 

68 

152,320 

42 

94,080 

69 

154,560 

43 

96,320 

70 

156,800 

NOTE.     1    Ton  =  2,240   lbs. 
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APPENDIX. 


FORMS 

OF 

BRITISH    STANDARD    TENSILE    TEST    PIECES. 

TEST   PIECE   A. 


Gauge  Length  G  =  8  inches. 

Parallel  Length  P  to  be  not  less  than  9  inches. 

Total  Length  T  =  About  18  inches. 


Thickness  of  Test  Piece. 

Maximum  Width  allowed. 

Over  1  in.  (0*875  i"-) 

Wi  =   i-^-  ins. 

1  in.  (0-375  in.)  to  |  in.  (0-875  in.) 

W2  =    2    ins. 

Under  f  in.  (o'375  in.) 

W3  =  2I  ins. 

The  widths  of  the  test  pieces  for  plates  were  selected  to 
comply  with  the  two  following  conditions,  (i)  As  the  great 
bulk  of  plates  to  be  tested  are  from  |  inch  to  |  inch  thick,  it 
was  desirable  for  the  sake  of  convenience  that  the  test  pieces  for 
such  plates  should  be  of  uniform  width,  and,  in  accordance  with 
very  general  practice,  a  width  of  2  inches  was  selected.  (2)  With 
a  test  piece  of  a  given  form,  the  percentage  of  elongation  was 
found  to  be  less  for  thick  plates  than  for  thin  ones ;  with  steel 
of  the  same  quality  in  other  respects  it  was  desirable  therefore 
to  choose  widths  of  test  piece  which  would  be  slightly  in  favour  of 
the  thicker  plates.  This  is  secured  with  the  widths  selected  for 
the  Standard  Test  piece  of  form  A. 
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TEST     PIECE      B. 


Gaugt;  Length  G  to  be  not  less  than  8  times  the  diameler  D. 

With  enlarged  ends  : — Parallel  Length  p  to  be  not  less 

than  9  times  the  reduced  diameter  D. 

All  test  pieces  of  form  B  are  strictly  similar,  and  for  the  same 
material  give  the  same  percentage  of  elongation.  They  are 
nearly  similar  to  a  test  piece  of  form  A,  8  inches  in  gauge 
length,    2  inches  wide  and  4  inch   thick. 


TEST     PIECE 


C. 


Gauge  Length  G  =  2  inches. 
Parallel  Length  P  to  be  not  less  than  2|  inrhes. 
Dia.  =  o"564  ii^ch. 
Area  =  ;^  sq.  inch. 

TEST     PIECE       D. 


Ciaugo  I  -ength  G  =  3  inches. 

Parallel  Length  P  to  be  not  less  than  3y  inches. 

Dia.  =  0798  inch. 

Area  =  ^  scj..  inch. 
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TEST    PIECE     E. 


Gauge  Length     G    =    3^  inches. 
Parallel  Length  P  to  be  not  less  than  4  inches. 
Dia.    =    o'977  inch. 
Area  =    4'  sq.  inch. 

Test  pieces  C,  D,  and  E  were  arranged  to  meet  the  very 
common  practice  of  making  test  pieces  for  forgings,  axles,  tyres, 
etc.,  of  either  |  square  inch  or  -^-  square  inch  in  sectional  area.  With 
the  gauge  lengths  decided  upon  these  three  forms  are  very  nearly 
similar,  and,  for  a  given  material,  give  very  approximately  the  same 
percentage  of  elongation.  Though  not  exactly,  they  are  approxi- 
mately similar  to  the  Standard  Test  piece  F,  and  for  the  same 
material  give  a  nearly  identical,  but  slightly  greater,  percentage  of 
elongation. 

TEST    PIECE     F. 
(For  Tesi  Pieces  over  i  inch  diameter.) 


Gauge  Length  G  to  be  not  less  than  4  times  the  diameter  D. 

With  enlarged  ends  :— Parallel  Length  p  to  be  not  less  than  4!  times 

the  reduced  diameter  D. 

In  some  testing  machines  it  was  found  inconvenient  to 
use  form  B  for  bars  of  over  i  inch  in  diameter,  and  form  F 
of  half  the  gauge  length  is  designed  to  meet  such  cases.  For  a 
given  material  the  percentage  of  elongation  with  test  piece  F 
is  greater  than  with  test  piece  B,  and  this  difference  is  provided 
for  in  the  British  Standard  Specifications. 

FORM     OF     ENDS. 

In  the  case  of  the  round  test  pieces  B,  C,  D,  E  and  F,  the 
form  of  the  ends  is  to  be  as  required  in  order  to  suit  the  various 
methods  employed  for  gripping  the  test  piece.  When  enlarged  ends 
are  used  the  length  of  the  parallel  portion  of  the  test  piece  must 
in  no  case  be  less  than  that  noted  on  the  diagrams. 
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1-1919.  Rolled  Sections  for  Stru© 
tural  Purposes,  Lists  of 

2-1903.  Tramway  Rails  and  Fish- 
plates, Specification  and  Sections  of 

3-1903.  Influence  of  Gauge  Length 
and  Section  of  Test  Bar  on  the 
Percentage  of  Elongation,  Keport 
on,  by  Professor  W.  C.  Unwin, 
F.R.S 

7-1919.  Copper  Conductors,  Insu- 
lated Annealed,  for  Electric 
Power  and  Light,  Dimensions  of.., 

8-1904.  Tramway  Toles,  Specifica- 
tion for  Tubular  

9-1909.  Railway  Rails,  Specification 
and  Sections  of  Bull  Head   ... 

10-1904.  Pipe  Flanges,  Tables  of    ... 

11-1909.  Railway  Rails,  Specification 
and  Sections  of  Flat  Bottom 

12-1915.  Portland  Cement,  Specifi- 
cation for 

13-1910.    Steel    for    Shipbuilding, 

Specification   for   Structural 

14-1907.  Steel  for  Marine  Boilers, 

Specification  for  Structural 

15-1912.  Steel  for  Bridges,  etc.,  and 
General    Building  Construction, 

Specification  for  Structural     

16-1905.  Telegraph  Material,  Speci- 
fication for  

18-1910.  Tensile  Test  Pieces,  Forms 

21-1909.  Pipe  Threads  for    Iron  or 

Steel  Pipes  and  Tubes,  Report  on  ... 

23-1905.  Trolley  Groove  and  Wire, 

Standards  for       

24-1911.  Railway     Rolling    Stock, 

Specifications     for     Material      used 

in  the  Construction  of — 

Part  I.     Locomotive,  Carriage  and 
Wagon  Axles 
Locomotive,  Carriage  and 

Wagon  Tyres         

Laminated,  Volute  and 
Helical  Springs  and  Steel 
for  Laminated  Springs  ... 
Steel  Forgings,  Blooms  and 
Castings       
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1/-  1/2 

1/-  1/3 
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1/-  1/2 

1/-  1/2 


1/- 

1/2 

1/- 

1/2 

1/- 
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Copper   Plates,    Rods  and 
Tubes  and  Brass  Tubes...       1/-      1/2 
Steel  Plates,  Angles,  etc., 
and    Rivets    for     Locomo- 
tives,        Carriages        and 

Wagons        ... 

27-1906.  Limit  Gauges  for  Running 
Fits,  Report  on  Standard  Systems  of 

28-1908.  Nuts,  Bolt  Heads  and 
Spanners,  Report  on         

29- 1 909.  Steel  Forgings  for  Marine 
Purposes,  Specification  for  Ingot  ... 

30-1907.  Steel  Castings  for  Marine 
Purposes,  Specification  for 

31-1910.  Steel  Conduits  for  Elec- 
trical Wiring,  Specification  for  ... 

32-1907.  Steel  Bars  for  use  in  Auto- 
matic Machines,  Specification  for 

35-1907.  Copper  Alloy  Bars  for  use  in 
Automatic  Machines,  Specification 
for 

37-1919.  Electricity  Meters,  Specifi- 
cation for  

40-1908.  Cast  Iron  Low  Pressure 
Heating  Pipes,  Specification  lor 
Spigot  and  Socket       

41-1908.  Cast  Iron  Flue  or  Smoke 
Pipes,  .Specification  for  Spigot  and 
Socket       

42-1909.  Steam  Engines  for  Elec- 
trical Purposes,  Report  on  Recip- 
rocating   ... 

43-1909.  Boiler  Tubes,  Specification 
ior  Charcoal  Iron  Lap-welJed 

44-1909.  Cast  Iron  Pipes  for  Hy- 
draulic Power,  Specilication  for  ... 

45-1917.  Sparking  Plugs  (for  Internal 
Combustion  Engines),  Report  on 
Dimensions  for  ... 

46-1909.  Keys  and  Key  ways,  Speci- 
fication for  

47-1919.  Steel  Fishplates  for  Bull 
Head  and  Flat  Bottom  Railway  Rails, 
Specification  and    Sections  of  ...       1/-       1/3 

48-1909.  Wrought  Iron  of  Smithing 
Quality  for  Shif  building  (Grade  D), 
Specification  for  1/-      1/2 
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60-1910.  Locomotives  for  Indian 
Railways,  'J  liird  Report  on  (Super- 
^•-lling  Nos.  5  :iiid  25) 

61-1913.  Wrought  Iron    for   u<e  in 

Kailuay  Rollins  i^tock  ("  I'.est-Vork- 
-liire"  and  (Irades  A,  li  and  C), 
Sjiecillcaiion  for 

53   1913.  Boiler  Tubes  for  Locomotive 

I  fillers,  Specification  for  Cold  Drawn 

Wddless  Steel 

64-1911.  Screw  Threads.  Nuts  and 
Boll  Heads  for  iwc  in  Automobile 

C;ou^lIUctioll,  Repcvrt  oa 

55-1911.  Copper  and  Bronze  Wire, 

Report  Oil  Hard  iJr.ivvn  

56-1911.  Yield  Point  and  Elastic 
Limit,   Dclmitioiis  of 

67-1911.  Small  Screws,  Report  on 
U-:ids;or  

58  1912.  Cast  Iron  Soil  Pipes,  Speci- 

lication  tor  spigot  and  Socket 

69-1912.  Cast  Iron  Waste  and  Ven- 
tilating Pipes  (for  other  than  .Soil 
I'lirpuses),  bpeciikation  for  Spigot 
and  Socket  

61-1913,  Copper  Tubes  and  tbeir 
Screw  Threads  (primarily  for 
domestic  and  similar  work),  Specifi- 
cation for 

62-1913.    Marine     Boiler     Stays, 

Screwing  for 

63-1913.  Broken    Stone  and  Chip- 

pingSi  .Specification  for  Sizes  of      ... 

64  1913.  Fishbolts    and     Nuts    for 

!-;;iilway   Rails,  Specilication  for 

65-1914.  Salt-Glazed  Ware  Pipes, 

.Specification  for...         ...         

66- 1914.  Copper-Alloy  Three-Piece 

Unions  (for  Lou-  and  .Medium 
lie-.>ure    Screwed     Copper     Tubes), 

S;iccification  for ...        

67-1914.  Ceiling  Roses,  Specification 
lor    I'wo-  and  Three-Plate     

68-1914.  Steel     Conductor     Rails, 

\I-i.'io'l  of  Specifying  ilie  Resist- 
ance of 

65  1915.  Tungsten  Filament  Glow 
Lamps  (\'acuum  'I  ypej  for  Auto- 
mobiles, Report  on     

70-1915.  Pneumatic   Tyre  Rims  for 

Aiiioiiioliile<,  Motor  Cycles  and 
(lyi.le--.,   Report  on 

71  1917.  Wheel  Rims  and  Tyre 
Bands  for  Solid  Rubber  Tyres 
I'lr  Automobiles,  Report  on  I>imen- 
•lOlls  of     ...  

72  1917.    Electt^ical  Machinery, 

liritisli  Standardi^ati'Jn  Rules  for     ... 

73-1915.    Wall  Plugs  and  Sockets, 

Specification  for... 

74  191 7.  Charging  Plugand  Socket, 

for  N'cliicle';  I'ropelled  by  ICUviric 
Secondary  Halleries,  Sp;cificaiion  for 

75  1916.  Steels  for  Automobiles, 
Specification  for  WrOUgilt     
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76-1916.  Tars,   Pilches,   Bitumens 

and   Asphalts  when   used  for   Road 

Purposes,  Report  on  Nomenclature 

of  and    Specihcations   for    Tar    arid 

Pitch  for  Road  Purposes     

77-1916.  Electrical  Pressures  for 
New  Systems  and  Installations 
(Low  and  Medium  Pressures) 

78-1917.  Cast  Iron  Pipes  and  Speci.al 
lastiii-s  for  Water,  Gas  and 
Sewage,  Specification  for 

79-1919.  Special  Trackwork  for 
Tramways,  Repoit  on      

80  1917.  Magnetos  for  Automobile 

Purposes,  Report  on  Dimensions  uf 

81-1919.  Instrument  Trans- 
formers, Specification  for 

82-1919.    Starters     for     Electric 

Motors,  Specification  for     

83  April,  1918,  Dope  and  Protective 
Covering  for  Aircraft,  Standani  of 
Ivefcrence  for     ...         

84-1918.  Screw  Threads  (British 
Standard  Fine),  and  their  Toler- 
ances (Supersedinc;  pans  of  Reports 
Nos.  20  and  38), Report  on     

86-1919.  Magnetos  for  Aircraft 
Purposes,  Report  on  Dimensions  of 

87-1919.  Airscrew  Hubs,  Report  on 
Dimensions  for  ...         

88-1919.  Electric  Cut  Outs  (Low 
Pressure,  Type  O),  Specification  for 

89  1919.  Indicating  Ammeters, 
Voltmeters,  Wattmeters,  Fre- 
quency     and      Power-Factor 

Meters,    Specification    for 

90-1919.  Recording  (Graphic) 
Ammeters,      Voltmeters     and 

Wattmeters,    Specification    fur  ... 

103-1919.  Falling  Weight  Testing 
Machines  for  Rails,  Specification 
for 

104-1919.  Light  Flat  Bottom  Rail- 
way    Rails     and     Fishplates, 

Sections  .,1  

107-1919.  Rolled  Sections  for  Mag- 
net Steel,  Standard  for  


INTERIM     REPORTS. 

C.L.   2582.    Ball   Journal  Bearings 

for  Automobiles.    Inierini     k.rport 
on  Si/,-s  .,f  .-,in-l>-  Row 

C.L.  3750.  French  Metric  Screw 
Threads    fjr    Aircraft    Purposes, 

IntTim   I'oport  on 

C.L.  7270.  Screw  Threads,  British 
Standard  Whitworth  and  their 
Tolerances  (.superseding  Nos.  20 
and   jll.  Inlcrim   Report  on 

C.L.  7271.  Screw  Threads.  British 
Association,  with  Tolerances  f  t 
si/cs  Nos.  o  to  15  li..\.  l.Suptr.cdini 
No,  20),  Interim  R  x-oti  on  .„ 
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